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GENERAL INFORMATION 
FOR CRITICAL AREAS REPORT 
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Report Prepared by:  Associated Earth Sciences, Inc. (AESI). Curtis J. Koger of AESI is a licensed 
geologist, hydrogeologist, and engineering geologist in Washington State and has provided 
geologic and hydrogeologic services in Washington State since 1989. 
 
Date Prepared:  April 17, 2019 
 
Site Location:  See Figures 1 and 2. The projects include four parcels (Nos. 7792900-115, -125, -
130, and -140) located at 7990, 7980, 7970, and 7960 170th Avenue NE, respectively, in 
Redmond, Washington. 
 
Development Proposal:  See Section 1.1 
 
Description of Existing Site:  See Section 1.1 and Figure 2 
 
Drawings Showing Site Boundaries and Critical Areas:  See Figures 2 and 3 
 
Site Map:  See Figure 2 
 
Assumptions and Recommendations:  See report 
 
Bibliography:  See Section 6.0 
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1.0  INTRODUCTION 
 
This report presents the results of Associated Earth Sciences, Inc.’s (AESI’s) Critical Aquifer 
Recharge Areas (CARA) evaluation for the proposed developments on the Penny Lane II & III 
properties. This hydrogeologic report was completed with an understanding of the projects 
based on information and plans provided by Ichijo USA Co., Ltd., prepared by the project civil 
engineer, Core Design, and on our work on the subject properties. As part of our current study, 
we have prepared a “Subsurface Exploration, Geologic Hazard, and Geotechnical Engineering 
Report,” dated April 16, 2019, for the properties (AESI, 2019). No previous environmental or 
geotechnical reports were identified for the subject sites. 
 
1.1  Project Description 
 
The Penny Lane II & III sites are located on four adjoining parcels. Tax Parcel Nos. 7792900-115 
and -125 are located at addresses 7990 and 7980 170th Avenue NE, and Tax Parcel Nos. 
7792900-130, and -140 are located at addresses 7970 and 7960 170th Avenue NE, Redmond, 
Washington. The locations of the sites are shown on the “Vicinity Map,” Figure 1, and the “Site 
and Exploration Plan” is provided on Figure 2. Figure 2 is based on a figure entitled “Site Plan, 
Penny Lane II & III,” (the Site Plan) by Core Design, the project civil engineer, dated April 2019. 
The site comprises 34,052 square feet in a mixed residential, commercial, and retail area east of 
the downtown area of the City of Redmond (City). The site is currently occupied by residences 
and small businesses with some on-site parking and typical residential landscaping. The 
properties are bounded to the west by 170th Avenue NE, to the north by NE 80th Street, to the 
south by Penny Lane Townhomes, and to the east across a paved alley by a four-story 
residential complex. According to the Site Plan, the current ground surface elevation across 
most of the site ranges from about 53 to 54 feet. The ground surface slopes up in the northeast 
corner of the site to an elevation of about 61 feet. 
 
Based on our current understanding and review of available building plans, the proposed 
developments will consist of 18 single-family attached townhomes in two separate buildings. 
Parking is anticipated to be surface parking. 
 
Review of the Site Plan indicates that the deepest excavations for the project will be the 
infiltration trenches and drywells. Currently proposed elevations of the bottoms of the 
infiltration facilities range from 45.35 to 49.12 feet. 
 
We understand the foundations for the buildings will consist of conventional spread footings. 
 
According to Core Design, stormwater from pollution-generating sources will be routed to 
the existing City storm drain that currently services the properties. To manage stormwater from 
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non-pollution-generating sources, the project will use downspout infiltration, utilizing a 
combination of infiltration trenches and dry wells distributed across the site (Figure 2). 
 
1.2  Purpose and Scope 
 
The purpose of this study was to evaluate hydrogeology of the site under existing conditions 
and for the proposed developments, and to prepare a CARA report, in accordance with 
Redmond Zoning Code [RZC] Appendix 1, Sections A and F, “Critical Areas Reporting 
Requirements,” current as of 2019. 
 
A Level 1 CARA is required for this site because it is located within Wellhead Protection Zone 1 
for the City’s Production Wells No. 1 and 2. The location of the site with respect to the City’s 
Wellhead Protection Zones is shown on the map of “Well Locations and Wellhead Protection 
Zones,” Figure 3. In addition, a Level 2 hydrogeologic assessment is required because the 
proposed developments will result in at least 5,000 square feet of impervious surfaces. 
 
Our study included review of available geologic and hydrogeologic literature and assessment 
of geologic, groundwater, and soil conditions. AESI’s subsurface exploration completed at 
the site included advancing four hollow-stem auger soil borings (EB-1 through EB-4), and 
ten exploration pits (EP-1 through EP-10) in support of the geotechnical engineering study 
(AESI, 2019). Copies of exploration logs are included in Appendix A. 
 
AESI reviewed several documents related to groundwater data for City monitoring and 
production wells. These documents include reports prepared by GeoEngineers (2010a, 2010b, 
2011a, 2011b, 2013, and 2015), Golder Associates (2016a, 2016b, 2017a, and 2017b, 2018a, 
2018b), a wellhead protection report (Parametrix et al., 1997), reports on the drilling and 
testing of replacement Production Wells Nos. 1R and 2R, generally referred to as Well No. 1 and 
Well No. 2 (Golder, 2003a and 2003b), and data tables provided by the City. The full references 
of the reports and data reviewed are listed in Section 6.0 of this report. 
 
AESI also reviewed monitoring well logs and water well reports within 1,300 feet of the 
site obtained from the above-referenced sources as well as the Washington State Department 
of Ecology (Ecology). Additionally, AESI reviewed water quality results for wells located 
within 1,300 feet of the site obtained from the City, Washington State Department of Health 
(DOH) - Office of Drinking Water (ODW) (Appendix B), and water quality data associated with 
environmental cleanup activities in the vicinity of the site (Appendix D). 
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CARA Requirement Report Section 

The requirements of a Level 1 CARA report include:   
Available information regarding geologic and hydrogeologic characteristics of the site, 
including the surface location of all critical aquifer recharge areas located onsite or 
immediately adjacent to the site, and permeability of the unsaturated zone. Sec. 3, Figs. 3-5 

Groundwater depth, flow direction, and gradient based on available information. Sec. 3.3, Fig. 5, 
App. C 

Currently available data on wells and springs within 1,300 feet of the project area. Sec 3.4, Figs 3, 
5, App. A 

Locations of other critical areas, including surface waters, within 1,300 feet of the project site. Fig. 3  

Available historical water quality data for the area to be affected by the proposed activity. Secs. 3.6, 3.7, 
App. B 

Best management practices (BMPs) proposed to be utilized. Secs. 4.1 - 4.4 
The requirements of a Level 2 hydrogeologic assessment include:   
Historical water quality data for the area to be affected by the proposed activity compiled for 
at least the previous 5-year period. 

Secs. 3.6, 3.7, 
App. B 

Groundwater monitoring plan provisions. Sec. 4.0 
Discussion of the effects of the proposed project on the groundwater quality and quantity, 
including:   
Predictive evaluation of groundwater withdrawal effects on nearby wells and surface water 
features. Sec. 4.1 
Predictive evaluation of contaminant transport based on potential releases to groundwater. Sec. 4.2 
Predictive evaluation of groundwater (recharge, elevation, dewatering feasibility, 
constructability, discharge permitting, etc.) on the proposed project. Sec. 4.1 
Identification of the type and quantities of any deleterious substances or hazardous materials 
that will be stored, handled, treated, used, produced, recycled, or disposed of on the site, 
including, but not limited to materials such as elevator lift/hydraulic fluid, hazardous materials 
used during construction, materials used by the building occupants, proposed storage and 
manufacturing uses, etc. Secs. 4.4, 4.5 
Proposed methods of storing any of the above substances, including containment methods to 
be used during construction and/or use of the proposed facility. Sec. 4.4 
Proposed plan for implementing protection standards during construction. Sec 4.3 
A spill plan that identifies equipment and/or structures that could fail, resulting in an impact. 
Spill plans shall include provisions for regular inspection, repair, and replacement of structures 
and equipment that could fail. Sec. 4.4, App. E 
A complete discussion of past environmental investigations, sampling, spills, or incidents that 
may have resulted in or contributed to contaminated soil or groundwater at the site. Attach 
copies of all historical and current reports, and sampling results. 

Secs. 3.7, 4.0, 
App. D 
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1.3  Authorization 
 
Authorization to proceed with this study was granted by Mr. Randy Barnett of Ichijo USA Co., 
Ltd. Our study was accomplished in general accordance with our proposal, dated March 7, 
2018, and our Change Order Request, dated March 20, 2019. This report has been prepared for 
the exclusive use of Ichijo USA Co., Ltd. and their agents for specific application to this project. 
Within the limitations of scope, schedule, and budget, our services have been performed in 
accordance with generally accepted hydrogeologic practices in effect in this area at the time 
our report was prepared. No other warranty, express or implied, is made. 
 
1.4  Summary of Findings 
 
The proposed developments will include the demolition of existing houses and associated 
outbuildings and appurtenances, and construction of 18 at-grade, row-house-style townhomes 
in two separate buildings. Underground parking is not being proposed for the developments. 
We anticipate maximum excavation depths will be achieved in the downspout infiltration 
drywells, currently proposed to be approximately 10 feet below current ground surface. 
Seasonally high groundwater is estimated to be approximately 21 to 23 feet below ground 
surface (bgs) (approximate elevation 32 feet), based on historical water level data from nearby 
City monitoring wells (Appendix C). 
 
On-site explorations and nearby well logs indicate that the subject properties are underlain by 
structural fill and younger Holocene alluvial deposits. The alluvial deposits are interpreted to be 
underlain by Vashon recessional outwash, which is interpreted to be underlain by pre-Fraser 
undifferentiated deposits (Appendix A, Figure 6). 
 
The project will manage stormwater in accordance with the City’s Stormwater Technical 
Notebook 2019 - Issue 8 (2019 SWTN) and Ecology’s 2012 Stormwater Management Manual for 
Western Washington as amended in 2014 (2014 SWMMWW). Preliminary drainage design 
indicates that stormwater from pollution-generating sources will be conveyed to the existing 
City stormwater service as required by the City’s 2019 SWTN. To manage stormwater from non-
pollution-generating sources, the project will use Best Management Practices (BMPs) from the 
2014 SWMMWW as required by the City’s 2019 SWTN. 
 
City Wells No. 1R and No. 2R are located approximately 450 and 530 feet west-southwest, 
respectively, of the southwest corner of the subject site. Eleven City groundwater monitoring 
wells were identified within the 1,300-foot search radius. 
 
The project is required to implement BMPs for stormwater to maintain beneficial uses to 
groundwater and stormwater resources. Provided proper housekeeping and spill control 
practices are implemented during construction and subsequent use, it is AESI’s opinion that 
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none of the wells within 1,300 feet of the site will be adversely impacted by the proposed 
improvements and no significant adverse impacts to water quality in the alluvial aquifer have 
been identified. 
 

2.0  METHODOLOGY 
 
2.1  Data Review 
 
AESI reviewed available soil, groundwater, and geologic data to gain an understanding of 
existing conditions in the study area. Information reviewed included the following: 
 

• AESI’s “Subsurface Exploration, Geologic Hazard, and Geotechnical Engineering Report,” 
(AESI, 2019). 
 

• Previous reports and maps prepared by AESI for nearby properties, including geologic 
and groundwater studies for:  Redmond 160th Avenue Senior Housing project (AESI, 
2014a), Village Square Apartments (AESI, 2014c), Redmond Elementary School (AESI, 
2015a) and Redmond Mixed Use (AESI, 2017), located northwest of the site; and The 
Carter (AESI, 2014b), The Heron (AESI, 2015b), and Bear Creek (AESI, 2015c), located 
southwest of the site. 

 
• Reports and maps published by the United States Geological Survey (USGS), the 

Washington State Department of Natural Resources (WDNR) Division of Geology and 
Earth Resources, the King County Office of Drinking Water (ODW), and Ecology. 

 
• City of Redmond Wellhead Protection Program documents and data. 

 
• Well logs obtained from the online Ecology and King County databases; 

 
• DOH-ODW and City water quality data. 

 
Selected citations for documents used during this study are listed in Section 6.0. 
 
2.2  Field Studies 
 
AESI performed subsurface exploration borings on the site on March 28 and 29, 2018, and 
exploration pits on April 21, 2018 and February 28, 2019. Our field study included four hollow-
stem auger borings, and ten exploration pits. The locations of the explorations are shown on 
Figure 2. The various types of materials and sediments encountered in the explorations, as well 
as the depths where characteristics of these materials changed, are indicated on the 
exploration logs presented in Appendix A of this report. 
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2.3  Hydrogeologic Analysis 
 
Groundwater characteristics evaluated for the site vicinity included hydrostratigraphy, depth to 
water, seasonal fluctuations, aquifer flow direction, sources of recharge, and discharge points. 
Our analysis also included review of available water quality information from wells located 
within 1,300 feet of the site and an evaluation of potential impacts to groundwater quality and 
quantity from the proposed redevelopment project. 
 
2.3.1  Well Log Review 
 
Ecology, DOH-ODW, and King County online well log databases were reviewed to obtain 
available water wells logs within 1,300 feet of the site. Well location and construction 
information was also obtained from the City’s Wellhead Protection Program reports. The 
approximate locations of City wells within the 1,300-foot radius and surrounding vicinity are 
shown on Figure 3. The databases did not show any water supply well logs other than the City 
wells within the 1,300-foot radius. Due to the abundance of high quality data from the City, logs 
for non-City off-site resource protection wells are not included with this report. Available logs 
for City wells located within 1,300 feet of the site are provided in Appendix A. 
 
2.3.2  Water Quality Analysis 
 
The water quality analysis included an evaluation of available water quality information 
from the City’s monitoring wells located within 1,300 feet of the site and City Production 
Wells No. 1R and 2R, located approximately 450 and 530 feet west-southwest of the southwest 
site corner. Water quality criteria exceedances and recent water quality data for on-site and 
nearby wells are provided in Appendix B. 
 
The evaluation of potential impacts included:  identification of likely deleterious substances or 
hazardous materials that will be used, stored, or disposed of onsite during site development 
activities; likely BMPs that will be implemented to prevent degradation of groundwater quality; 
and any adverse impacts to water quantity from changes in recharge and water quality from 
potential releases to groundwater. 
 
 

3.0  EXISTING CONDITIONS 
 
3.1  Physical Setting and Topography 
 
The site is located in Redmond, Washington (Figure 1), southeast of the intersection of 
170th Avenue NE and NE 80th Street, and about 1½ miles northwest of Lake Sammamish. 
The topography of the site is relatively flat and site elevations range from 53 to 61 feet, 
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with the majority of the site being around elevation 53 feet, according to the Site Plan 
(Core, 2019). The site topography, and existing and proposed site features are shown on the 
“Site and Exploration Plan,” Figure 2. 
 
The site and surrounding vicinity are located in the Sammamish River valley, which is bounded 
to the east and west by broad upland plateaus. Topographic features in the vicinity of the site 
were formed by glacial and post-glacial processes. The Sammamish River emanates from Lake 
Sammamish and flows north through Marymoor Park and the downtown area of Redmond. 
Bear Creek joins the Sammamish River north of Marymoor Park. 
 
3.2  Regional and Site Geology 
 
Our interpretation of the geologic and hydrogeologic conditions in the vicinity of the site is 
based on a review of selected information in the available literature, water well reports for 
wells located in the surrounding area, and our experience on similar projects in the site vicinity. 
Figure 3 shows the approximate locations of water wells and City monitoring wells in the 
vicinity of the site. A surface geologic map of the site vicinity, adapted from Booth et al. (2007), 
is shown on the map of “Surface Geology,” Figure 4. The “Groundwater Elevation Contour 
Map,” Figure 5, shows groundwater elevations in the alluvial aquifer in the vicinity of the site, 
and Figure 6 presents a generalized hydrogeologic cross-section of the site and vicinity, and 
includes data from the City’s nearby monitoring wells and water supply Wells 1R and 2R. 
 
The site is underlain by younger, Holocene (Quaternary) alluvium (Qal). The alluvium underlying 
the site was deposited by the Sammamish River system. Landslide deposits, alluvial fan 
deposits, older alluvium, Vashon glacial sediments (recessional and advance outwash, and 
lodgement till), and pre-Fraser undifferentiated non-glacial and glacial deposits are mapped in 
the general vicinity of the site (Figure 4). Varying thicknesses of fill soils often overlie the 
surficial deposits. 
 
Onsite, below surficial fill and/or pavement, AESI’s deepest boring encountered loose 
to medium dense sand and gravel extending to a depth of 23 feet. We interpret these 
sediments to be representative of alluvium deposited during the Holocene geologic time 
period (approximately 11,700 years ago to the present). The Holocene alluvium is underlain 
by hard silt interpreted to be pre-Fraser-aged silt (Qpf). Regionally, the deposition of the 
pre-Fraser-aged sediments occurs both glacially and non-glacially. The unit, therefore, is 
referred to as pre-Fraser, undifferentiated. The presence of dropstones within the pre-Fraser 
silts in on-site boring EB-1 indicates glacially derived sediments in the vicinity of EB-1. 
 
Vashon recessional outwash is interpreted to directly underlie the younger Holocene alluvium 
in the site vicinity, but may be absent locally. The contact between the alluvium and the 
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underlying Vashon recessional outwash is difficult to ascertain from soil boring samples, due to 
their similar physical appearance. 
 
The interpreted subsurface stratigraphy of the site is in general agreement with that presented 
in the City of Redmond “Wellhead Protection Report, Redmond, Washington” (Parametrix 
et al., 1997) and other published geologic maps for the area, including the Geologic Map of the 
Redmond Quadrangle, Washington (Minard and Booth, 1988), and the Geologic Map of 
Redmond Bear Creek Area, King County, Washington (Booth et al., 2007). Similar stratigraphic 
sequences have been identified in previous hydrogeologic evaluations by AESI in the project 
vicinity (AESI, 2014a to 2014c, 2015a to 2015c, and 2017). 
 
3.3  Regional and Site Hydrogeology 
 
The site and surrounding vicinity are underlain by a regional unconfined aquifer located within 
the surficial alluvium and Vashon recessional outwash deposits within the Sammamish Valley, 
referred to as the “alluvial aquifer.” The alluvial aquifer is the primary water supply source for 
the City’s production wells. All of the City monitoring wells within 1,300 feet of the site are 
interpreted to be completed within the alluvial aquifer. A summary table of water level data 
provided by the City, and groundwater hydrographs for City of Redmond monitoring wells 
within the 1,300-foot search radius is included in Appendix C. The following is a summary of the 
alluvial aquifer characteristics in the immediate vicinity of the site: 
 

• The alluvial aquifer is unconfined and generally comprised of fine-grained sand, silt, clay, 
and organic matter, grading at depth to clean sand and gravel (Parametrix et al., 1997). 
The alluvial aquifer deposit is typically about 70 feet thick, with the intervals of higher 
transmissivity averaging about 30 feet thick. The alluvial aquifer is interpreted to be 
underlain by over 200 feet of clay, which likely corresponds to pre-Fraser non-glacial 
and glacial sediments. This deposit forms the base of the alluvial aquifer (Parametrix et 
al., 1997). 

 
• The upland areas surrounding the Sammamish Valley, including the upland immediately 

north of the site, form lateral boundaries that constrain groundwater flow within the 
alluvial aquifer. 
 

• The alluvial aquifer thins near the lateral boundaries; based on AESI’s exploration boring 
(EB-1), completed near the northeast corner of the site, the base of the alluvial aquifer 
is in the range of 23 feet bgs (approximate elevation 30 feet). 

 
• The alluvial aquifer is interpreted to be hydraulically connected to area surface water 

features. 
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• The alluvial aquifer is primarily recharged by the direct infiltration of precipitation and 
by groundwater through-flow from the upgradient portion of the surficial aquifer. The 
total estimated groundwater recharge to the alluvial aquifer from precipitation is 
estimated to be 26 inches per year in the immediate vicinity of the site (Parametrix et 
al., 1997). 

 
• The depth to groundwater in the alluvial aquifer is variable. Based on water level data 

from the City’s monitoring wells, the groundwater elevations range from seasonal lows 
of approximately 24 feet (summer) to seasonal high elevations around 32 feet (winter) 
in the site vicinity (Appendix C). 

 
• Based on information provided in the City’s “Wellhead Protection Report,” the 

transmissivity of the alluvial aquifer is highly variable, ranging from about 5,300 to 
105,000 square feet per day (ft2/d) (Parametrix et al., 1997). 

 
• Regional groundwater flow in the alluvial aquifer is generally parallel to the ancestral 

and recent streams and rivers that deposited the outwash and alluvium. As shown on 
Figure 5, groundwater in the alluvial aquifer beneath the site flows generally from 
east-southeast to west-northwest at an average gradient of about 15 feet per mile. 

 
Based on the information obtained to date, the principal shallow groundwater regime beneath 
the site and immediate vicinity is the alluvial aquifer. The groundwater contours shown on 
Figure 5 are interpreted based on water level data collected during the City of Redmond’s 
Winter 2018 water level monitoring event, which occurred on January 30, 2018, and represents 
seasonal high water levels (Golder, 2018a). The hydraulic gradient and groundwater flow 
direction appear to be similar in the summer and in the winter. 
 
The nearest well for which semi-continuous long-term water level data are available is 
City Monitoring Well MW009, located about 660 feet southwest and hydraulically 
downgradient of the southwest corner of the site (Figure 3). Based on continuous and manual 
data from 2013 through 2018, groundwater elevations in MW009 typically range from about 
25 feet in the summer to 31 feet in the winter. Short-term peak groundwater elevations can 
rise up to about 32 feet in response to high-precipitation storm events. Based on groundwater 
contour maps provided by Golder (2016a, 2016b, 2017a, and 2018a), water levels in MW009 
may be slightly lower than groundwater beneath the project site; however, seasonal 
fluctuations are likely representative of conditions beneath the project site. A summary of City 
monitoring well water levels in the vicinity of the site is included in Appendix C. 
 
Based on our analysis of long-term water level data from the City monitoring wells, AESI 
extrapolates a seasonal high groundwater level of up to 32 feet elevation (21 feet bgs) with 
short-term peaks up to 33 feet elevation at the project site. Seasonal low water levels generally 
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occur between May and October (dry season). Dry season water levels are expected to be 
around 26 feet elevation (27 feet bgs) at the project site. Figure 6 presents a generalized 
cross-section showing anticipated maximum excavation depths of proposed infiltration 
drywell/trench systems on the site in relationship to groundwater elevation, and City 
monitoring and water supply wells in the vicinity of the site. The groundwater elevations 
depicted on Figure 6 are based on Golder 2018a. 
 
3.4  Summary of Nearby Well Systems 
 
We identified twelve City-owned monitoring wells, and two City-owned water supply wells 
(Well No. 1R and Well No. 2R) located within 1,300 feet of the site (Figure 3). No other Group A 
or Group B water systems were identified within the search radius. Available water supply well 
logs obtained from the City are provided in Appendix A. Well logs from non-City off-site shallow 
resource protection wells are on file with Ecology. However, due to the generally poor quality 
of the data associated with these wells and the abundance of high quality data from the City, 
logs for off-site non-City resource protection wells are not included in this report. 
 
3.4.1  Group A Water Supply Wells 
 
City of Redmond water supply wells 1R and 2R are located approximately 450 and 530 feet 
west-southwest of the southwest site corner (Figure 3). Original wells 1 and 2 were replaced by 
new wells in 2003 (Golder, 2003a and 2003b). According to the City, the original wells were 
abandoned. The site is located within the 6-month time of travel radius for City Production 
Wells No. 1R and No. 2R. The other three City of Redmond water supply wells (Wells No. 3, No. 
4 and No. 5) are located well outside a 1,300-foot radius from the site. No adverse impacts to 
these wells would occur due to the proposed work at the project site provided that approved 
stormwater conveyance systems are properly constructed and temporary construction phase 
impacts are mitigated in accordance with City requirements. The well logs for City Production 
Wells No. 1R and No. 2R are included in Appendix A. 
 
3.4.2  City of Redmond Monitoring Wells 
 
Twelve City groundwater monitoring wells were identified within a 1,300-foot radius of the 
properties (Figure 3). These wells, identified as MW008 through MW014, MW052, MW329, 
MW340, MW342, and MW371, are used to monitor water quality and/or water levels in the 
alluvial aquifer. MW014, MW371 and MW329 are located upgradient of the site but based on 
contours developed by Golder (2019), the down-valley flow path would be south of the site 
(Figure 5). Only wells MW008 and MW340 are likely located downgradient of the flow paths 
originating from the site. The remaining wells are located cross-gradient to the south 
to southwest from the site. The City provided water level measurements collected at least 
twice annually in nine wells from July 2013 to August 2018 (Figure C1 and Table C1), and one 
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winter water level measurement from each well, collected in January 2018 (Table C2). In 
addition, historical water level data includes continuous water level measurements for the 
above period of record in MW009, beginning in March 2014 in MW342, beginning in March 
2016 in MW013, and in about 6- to 9-month increments beginning in January 2015 in well 
MW014. Water quality data provided to AESI were collected twice annually from each well. 
 
3.4.3  Domestic Water Wells and Group B Water Supply Wells 
 
No domestic water wells or Group B water supply wells were identified within the 1,300-foot 
search radius from the site in either the Ecology database or the DOH database. Domestic 
water for all properties within 150 feet of the site is provided by City of Redmond. 
 
3.4.4  On-Site Resource Protection Wells 
 
No resource protection wells were encountered on the site. AESI advanced four soil borings on 
the site. The planned depth of the borings was 30 bgs. One of the borings reached the planned 
depth, and the other boring depths ranged from 7 to 13 feet bgs, due to difficult, cobbly drilling 
conditions. Monitoring wells were not installed. Additionally, AESI completed ten exploration 
pits on the site to maximum depths of 16 feet bgs. 
 
3.4.5  Temporary Dewatering Wells 
 
No well logs were identified for dewatering on file with Ecology within the 1,300-foot radius of 
the site. However, several dewatering sites are present just outside the 1,300-foot radius to the 
west. All dewatering well logs identified were dated 2012 and earlier, and are presumed to be 
decommissioned. Decommissioning reports were found for some of these wells. Due to the age 
of the wells, it is presumed that they have been decommissioned. 
 
3.5  Surface Water Features 
 
The Sammamish River is located approximately 2/3 mile southwest of the site and flows to the 
north. Bear Creek is located approximately ¼ mile southeast of the site and flows south and 
west toward the confluence with the Sammamish River. Lake Sammamish is located 
approximately 1½ miles southeast of the project site. 
 
3.6  Groundwater Quality 
 
In order to establish the existing conditions of groundwater quality at the site, water quality 
records obtained from the City, King County, and DOH-ODW were searched and compiled to 
identify available water quality information for water supply and resource protection wells 
located within 1,300 feet of the site. The City’s consultant conducts scheduled, periodic 
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groundwater sampling and provides the data to the City in semi-annual sampling reports. The 
latest such report is the “Summer 2018 Groundwater Monitoring Event City of Redmond 
Wellhead Protection Program,” dated October 25, 2018, by Golder Associates (Golder, 2018b). 
The City also provided water quality data for nearby monitoring well MW052, which is not 
included in the monitoring report, and soil and groundwater contaminant information for a 
historic dry cleaner site (Overlake Cleaners) located a block southwest of the site. Based on the 
confirmed release at Overlake Cleaners, water quality results for volatile organic compounds in 
the City’s water supply wells (1R and 2R) were obtained from the DOH-ODW database from the 
three available sample dates: July 6, 2009, July 17, 2013, and July 11, 2016. Concentrations of 
tetrachloroethylene (PCE) and its daughter products were below method detection limits for 
the three sample events. 
 
A summary of constituents and water quality parameters that exceeded applicable regulatory 
criteria (Ecology criteria established in Chapter 173-200 of the Washington Administrative Code 
[WAC] and DOH maximum contaminant level (MCL) values established in Chapter 246-290 
WAC) is provided below. Water quality data are provided in Appendix B, including the two most 
recent sampling events of City monitoring wells (Golder, 2018a and 2018b), and a list of 
exceedances in City monitoring wells within 1,300 feet of the site, and water quality data for 
City Wells No. 1R and No. 2R. 
 

• Arsenic:  Arsenic was detected at concentrations of 6.9 to 190 micrograms per liter 
(µg/L) in samples from MW012, MW014 and MW052. Concentrations were above 
Ecology Method A regulatory criterion of 5 µg/L and the DOH MCL of 10 µg/L. 
 

• Metals:  Iron and/or manganese were detected at concentrations exceeding regulatory 
criteria in seven of the monitoring wells located within 1,300 feet of the site (MW008, 
MW009, MW010, MW012, MW013, MW014, and MW052). 

 
• pH:  Values of pH lower than the Ecology-specified range of 6.5 to 8.5 have been 

reported for seven monitoring wells (MW008, MW009, MW010, MW011, MW013, 
MW014, and MW052) located within 1,300 feet of the site. 
 

• Tetrachlorothylene (PCE):  Trace levels of PCE, below the Ecology Method A cleanup 
level of 5.0 µg/L, were detected in one well (MW052) at concentrations ranging 
from 0.23 to 2.8 micrograms per liter (µg/L) between 1997 and 2007. The most 
recent sampling data, from February and July 2009, did not exhibit concentrations of 
PCE above the method detection limit. This sampling was conducted in response to 
the confirmation of a release at Overlake Cleaners, adjacent and immediately 
down-gradient of MW052 (See section 3.7.2). PCE was not detected in samples from 
City water supply wells 1R and 2R reviewed on the DOH-ODW database. 
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3.7  Historical Environmental Investigations and Land Use 
 
3.7.1  Historical Environmental Investigations and Land Use - Subject Site 
 
According to information provided by Ichijo USA Co., Ltd., no past environmental or 
geotechnical studies have been performed for the site. Records reviewed on King County iMap 
(https://gismaps.kingcounty.gov/iMap/) extend back to 1982 for all four parcels, and a former 
homeowner provided information about residence ownership “prior to 1985.” In addition, the 
earliest aerial photos in Google Earth show the four parcels occupied by essentially the same 
configuration of houses since 1990. 
 
3.7.2  Historical Environmental Investigations and Land Use - Off-Site Properties 
 
3.7.2.1  Overlake Cleaners 
 
The City provided an environmental report dated July 12, 2007, by Environmental Associates, 
Inc. (EAI, 2007), titled, “Soil & Groundwater Sampling & Testing,” for Overlake Cleaners, located 
approximately one block south of the site, at 16940 NE 79th Street. A copy of this report is 
included in Appendix D. Fieldwork for this report included soil borings on the property around 
the former dry cleaning machine. This work followed the discovery by the City of Redmond that 
“Redmond Municipal Wells 1 and 2 in Anderson Park have been picking up tetrachloroethylene 
(PCE) a dry cleaning solvent in municipal well pumpage since August 1996. Levels are currently 
around 3.5 ppb (parts per billion). There is a suspected source dry cleaners (Overlake) directly 
across 79th Street from the well houses in the park.” As indicated in the EAI report, Ecology 
conducted an “Initial Investigation at and around Anderson Park including Overlake Cleaners” in 
October 1996 in an effort to identify possible sources of PCE contamination detected in 
groundwater pumped from the City’s municipal water wells in Anderson Park. PCE 
concentrations in soil samples collected around the dry cleaning machine and associated 
appurtenances at Overlake Cleaners revealed PCE concentrations ranging from 50 to 997 ppb, 
which are at or above the current cleanup standard for PCE in soil. Based on EAI’s exploration 
and testing, they concluded at the time of their assessment, that PCE contamination associated 
with Overlake Cleaners was limited to shallow surface soils, and was not present in 
groundwater in the two on-site wells or in a grab sample from one of their soil borings. 
 
The Ecology Toxics Cleanup Program’s Cleanup Site Details, included in Appendix D, lists the site 
status as “Cleanup Started,” and indicates the site is listed on the Hazardous Sites Listing/NPL as 
of February 1997. The report also indicates groundwater and soil as affected media with 
halogenated organics confirmed, and metals priority pollutants as suspected in soil. 
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3.7.2.2  Other Off-Site Environmental Data 
 
The DOH’s Source Water Assessment Program (SWAP) is a portal for accessing Group A and 
Group B water system data, and it also provides links to site cleanup data contained in Ecology’s 
databases. The Ecology Toxics Program’s Cleanup Site Details were reviewed for active cleanup 
sites within 1,300 feet of the subject site. Five sites were identified with Cleanup Site Details 
keyed to their Facility Site ID. All five sites are listed with a status of “NFA,” or no further action 
required. A table showing the five sites, and their respective Cleanup Site Details data sheets 
are included in Appendix D. 
 
 

4.0  GROUNDWATER QUANTITY AND QUALITY IMPACTS AND MITIGATION 
 
The following sections summarize potential impacts to groundwater quantity and quality in the 
alluvial aquifer beneath the site and to nearby surface water as a result of the proposed Penny 
Lane II project. Planned mitigation efforts to minimize any potential adverse impacts to the 
aquifer are also described. 
 
The Penny Lane II & III project proposes to avoid significant adverse impacts to downgradient 
water resources by implementing required stormwater management controls in accordance 
with the 2014 SWMMWW (Ecology, 2014), the City’s 2019 SWTN (Redmond, 2019), and 
Redmond Municipal Code. According to the City’s 2019 SWTN, the project is located in 
Wellhead Protection Zone 1, a flow control exempt area, and the Downtown Regional Facility 
Surcharge Area. Therefore, stormwater from pollution-generating sources may not be 
infiltrated and will be routed to the existing City storm drainage system. The proposed modern 
stormwater management controls for non-pollution-generating sources described in the 
following sections of this report are considered BMPs for maintaining groundwater recharge, 
and mitigating water quality impacts to groundwater in accordance with Chapter 173.200 WAC 
and the stormwater manuals. 
 
4.1  Water Quantity Considerations 
 
Preliminary drainage design indicates that stormwater from pollution-generating sources will 
be conveyed to the existing City stormwater service as required by the City’s 2019 SWTN. 
 
To manage stormwater from non-pollution-generating roof areas, the project will use the 
following BMP from the 2014 SWMMWW as required by the City’s 2019 SWTN:  BMP T5.10A: 
Downspout Full Infiltration. Use of the prescribed BMP will maintain groundwater recharge in 
the built condition of the proposed project. 
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Based on the available data, the project site does not lie within the 100-foot sanitary control 
radius of any public or domestic water supply wells. The closest water supply well is City 
Production Well No. 1R, located approximately 450 feet downgradient of the site.  
 
No groundwater withdrawal is proposed with the project during construction or in the built 
condition. Therefore, no significant adverse project-related withdrawal effects on nearby wells 
and surface water features have been identified. 
 
4.2  Water Quality Considerations 
 
4.2.1  Potential Water Quality Impacts - Built Condition 
 
Per the City’s 2019 SWTN, stormwater from pollution-generating sources will be routed to the 
existing City storm drain. To manage stormwater from non-pollution-generating sources, the 
project will use BMP T5.10A: Downspout Full Infiltration from the 2014 SWMMWW as required 
by the City’s 2019 SWTN. Use of the prescribed BMPs will be protective of groundwater quality 
in the built condition of the proposed project. 
 
4.2.2  Construction-Related Potential Water Quality Impacts 
 
During construction, pollutants generated from on-site stormwater have the potential to 
migrate off-site via surface runoff or by infiltration to groundwater. Potential pollutants 
generated during construction include suspended solids and trace petroleum hydrocarbons in 
on-site stormwater. Suspended solids during construction (including heavy metals in a 
particulate form) are generally removed by filtration within several inches of the ground 
surface. Heavy metals in the dissolved form are strongly sorbed to soil particles and do not 
typically migrate more than several inches through the soil column. It is unlikely that any 
incidental stormwater infiltration that occurs onsite during construction will transport 
suspended solids or dissolved metals to the alluvial aquifer. It is AESI’s opinion that 
groundwater and surface water features would not be adversely impacted during construction 
activities. A construction Spill Prevention and Response Plan is included as Appendix E. 
 
4.3  Construction Erosion Hazard Best Management Practices 
 
Care must be taken during construction to avoid adversely impacting any permanent 
stormwater control or treatment facilities with untreated construction stormwater and silt. 
Therefore, a properly developed, constructed, and maintained erosion control plan consistent 
with City of Redmond standards and best management erosion control practices will be 
required for the project. Proposed erosion and sediment control measures include a sediment 
fence around the site, and inlet and catch basin protection. Any potential adverse impacts from 
erosion hazards on the project should be mitigated with the proper implementation of the 
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temporary erosion and sediment control (TESC) plans, and by field-adjusting appropriate 
mitigation elements (BMPs) throughout construction as recommended by the erosion control 
inspector. 
 
4.4  Spill Prevention and Response 
 
Hazardous materials that will potentially be stored onsite during construction of the proposed 
project may include gasoline, diesel, hydraulic fluid, machine oil, and/or propane. It will be 
the contractor’s responsibility to ensure that all hazardous materials handling is performed 
within City of Redmond standards. A Spill Prevention and Response Plan will be developed 
in accordance with the City of Redmond Protection Standards During Construction (RZC 
21.64.050.D.3.f). 
 
4.4.1  General Hazardous Material Storage and Spill Prevention 
 

• Ensure all hazardous substances are properly labeled. 

• Store, dispense, and/or use hazardous substances in a way that prevents releases. 

• Provide secondary containment when storing hazardous substances in bulk quantities 
greater than approximately 55 gallons. 

• Maintain good housekeeping practices for all chemical materials at the site. 

• Any leaks from construction equipment will be repaired off-site before the equipment is 
used again onsite. 

• In general, most of the hazardous or deleterious substances stored onsite will be in 
minimal quantities and stored in small containers, such as 5-gallon gasoline cans. Large 
volume spills are not anticipated during site construction activities. 

 
4.4.2  Spill Containment 
 

• The general spill response procedure at this site is to stop the source of the spill, contain 
any spilled material and clean up the spill in a timely manner to prevent accidental injury 
or other damage. 

• It will be the contractor’s responsibility to provide secondary containment for hazardous 
materials stored onsite, and vehicle fueling during construction. 

• Small incidental spills will be contained by site personnel if they are able to do so without 
risking injury. Spill kits will be located at the job site safety office. 
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4.4.3 Emergency Procedures  

• Immediately call 911 in the event of injury, fire or potential fire, or spill of a hazardous 

substance that gives rise to an emergency situation. 

• Spill cleanup for large spills should be handled by a designated Spill Cleanup Contractor. 

4.5 Description and Management of Deleterious Substances and Hazardous Materials 

As specified in RZC Appendix 1, Sections A and F, the Level 2 hydrogeologic assessment must 

identify any deleterious substances and hazardous materials that will be stored, handled, 

treated, used, produced, recycled, or disposed of onsite. Additionally, if necessary, the 

assessment shall specify methods of storing and handling these substances and provide a spill 

plan. The proposed project consists of construction of 18 row-housestyle townhomes in two 

separate buildings with surface parking, as such storage and usage of deleterious substances 

and hazardous materials is not expected to be significant. Therefore, specifics regarding storage 

and handling of these types of materials to minimize potential impacts to groundwater quality 

is not warranted at this time. Storage of hazardous materials to be used during construction is 

discussed above in Section 4.4. 

5.0 CLOSURE 

We have enjoyed working with you on this study and are confident these recommendations will 

aid in the successful completion of your project. If you should have any questions or require 

further assistance, please do not hesitate to call. 

Sincerely, 

ASSOCIATED EARTH SCIENCES, INC. 

Kirkland, Washington 

  

Curtis J. Koger, L.G., L.E.G., L.Hg. Stanley S. Thompson, L.G., L.Hg. 

Senior Principal Geologist/Hydrogeologist Senior Project Geologist 
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APPENDIX A 

On-Site Exploration Logs, 
City Well Logs 





Elev: 53 ft 
Grass - 4 inches

Alluvium

Medium dense, moist, light brown to brown, gravelly, fine to medium SAND, trace silt; weathered
horizon; Cobbles (2 to 8 inches in diameter); stratified (SP).

Moderate caving.

Increased moisture in excavated soils.

Medium dense, moist to very moist, light brown to gray, medium to coarse sandy, GRAVEL, trace
silt (GW).

Very moist.

Medium dense, very moist to wet, light brown, gravelly, fine to medium SAND, trace to some silt
(SP-SM).

Bottom of exploration pit at depth 15 feet
No seepage.  Moderate caving.

DESCRIPTION

Redmond, WA
Penny Lane II & III
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This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
read together with that report for complete interpretation. This summary applies only to the location of this trench at the
time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
a simplfication of actual conditions encountered.

Logged by:  TG

Approved by:  JHS 4/21/18

Project No.  180106E001
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Elev: 53 ft 
Grass Turf - 4 inches

Topsoil - 9 inches

Root zone 1 to 2.5 feet
Alluvium

Medium dense, moist, light brown and gray, fine SAND, some gravel, trace silt; minor cobbles (2 to
4 inches in diameter) (SP).

Some stratification of fine and coarse gravel.

Increased moisture.

Medium dense, very moist, gray to brown, gravelly, fine to medium SAND, some silt; silt coated
gravel; some stratification (SP-SM).

Bottom of exploration pit at depth 14 feet
No seepage.  Moderate to heavy caving.
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Redmond, WA
Penny Lane II & III
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This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
read together with that report for complete interpretation. This summary applies only to the location of this trench at the
time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
a simplfication of actual conditions encountered.

Logged by:  TG

Approved by:  JHS 4/21/18

Project No.  180106E001
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Elev: 53 ft 
Grass Turf - 4 inches

Topsoil - 6 inches
Alluvium

Loose, moist, light brown to brown, fine to medium SAND, some gravel, trace silt; some stratification
apparent (SP).

Denser material at 5 feet, increase in cobbles.

Layers of silt.

Medium dense, moist, dark brown to gray, fine to medium sandy, GRAVEL, some to trace silt (GP).

Heavy caving below 10 feet.

Increase in moisture.

Larger cobbles (3 to 6 inches in diameter)
Medium dense, very moist, dark brown to dark gray, gravelly, fine to medium SAND, some to trace
silt (SP-SM).

Bottom of exploration pit at depth 15.5 feet
No seepage.  Moderate caving 0 to 10 feet, heavy caving below 10 feet.
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Redmond, WA
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This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
read together with that report for complete interpretation. This summary applies only to the location of this trench at the
time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
a simplfication of actual conditions encountered.

Logged by:  TG

Approved by:  JHS 4/21/18

Project No.  180106E001
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Elev: 53 ft 
Crushed Rock - 9 inches

Fill
Silty sand with gravel.

Alluvium
Weathered horizon with roots 2 to 4 feet.
Loose, moist, brown to reddish brow, silty, fine SAND, some gravel (SM).

Obvious stratification.

Denser material at 8 feet, larger cobbles (3 to 6 inches in diameter).

Medium dense, moist, dark brown to gray, very sandy, GRAVEL, trace silt; predominantly medium
to coarse sand (GW).
Heavy caving below 9 feet.

Increased moisture.

Medium dense, very moist, light brown, to gray, gravelly, fine to medium SAND, trace to some silt
(SP-SM).

Bottom of exploration pit at depth 15 feet
No seepage.  Moderate caving 0 to 9 feet, heavy caving below 9 feet.

DESCRIPTION

Redmond, WA
Penny Lane II & III
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This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
read together with that report for complete interpretation. This summary applies only to the location of this trench at the
time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
a simplfication of actual conditions encountered.

Logged by:  TG

Approved by:  JHS 4/21/18

Project No.  180106E001
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Elev: 53 ft 
Grass Turf - 4 inches

Fill

Crushed rock material

Alluvium
Black plastic at 2 feet.

Medium dense, moist, brown to gray, sandy, GRAVEL, trace silt; large cobbles (3 to 9 inches in
diameter)  (GP).

Medium dense, moist, light brown to brown, medium to coarse sandy, GRAVEL, trace silt; obvious
stratification (GP).

Tough digging conditions.

Increased moisture at 12 feet.

Pockets of angular silt blocks encased in alluvium ("rip up clasts").

Medium dense, very moist, light brown to gray, gravelly, fine to coarse SAND, trace to some silt
(SP-SM).

Bottom of exploration pit at depth 16 feet
No seepage.  Moderate caving 2 to 8 feet, heavy caving below 8 feet.

DESCRIPTION

Redmond, WA
Penny Lane II & III
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This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
read together with that report for complete interpretation. This summary applies only to the location of this trench at the
time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
a simplfication of actual conditions encountered.

Logged by:  TG

Approved by:  JHS 4/21/18

Project No.  180106E001
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Elev: 53 ft 
Fill

Loose, dry, dark brown, silty, fine to medium SAND, some gravel; abundant organics including large
roots and smaller rootlets (SM).

Loose, dry to slightly moist, dark brownish red, silty, fine to medium SAND, some gravel; scattered
organics (rootlets) (SM).

As above.
Alluvium

Medium dense, slightly moist, brown, gravelly, fine to medium SAND, trace silt; minimal organics
(rootlets) (SP).

Medium dense, moist, brown, fine to coarse sandy, GRAVEL, trace silt (GP).

Medium dense, moist, tan to brown, GRAVEL, some medium to coarse sand, trace silt; abundant
scattered cobbles (> 6 inches) (GP).

As above (GP).

Bottom of exploration pit at depth 11 feet
No seepage.  No caving.
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Redmond, WA
Penny Lane II & III
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This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
read together with that report for complete interpretation. This summary applies only to the location of this trench at the
time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
a simplfication of actual conditions encountered.

Logged by:  BCY

Approved by:  JHS 2/28/19

Project No.  180106E001
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Elev: 53 ft 
Fill

Loose, slightly moist, dark brown, silty,  fine to medium SAND, trace to some gravel; abundant
organics (SM).

Loose, slightly moist, brown to reddish brown, silty, fine to medium SAND, some gravel; scattered
organics (rootlets) (SM).

Alluvium
Loose, slightly moist, brown, medium SAND, some gravel, trace silt (SP).

Loose, slightly moist, fine to medium SAND, trace to some gravel, trace silt (SP).

Loose to medium dense, slightly moist, brown, fine to medium sandy, GRAVEL, trace silt; minor
scattered organics (GW).
Medium dense, slightly moist to moist, GRAVEL, some fine to coarse sand, trace silt; scattered
cobbles (up to 7 inches); scattered organics (rootlets) (GW).

Medium dense, moist, tan to brown, medium to coarse sandy, GRAVEL, trace silt; scattered cobbles
(GW).

Bottom of exploration pit at depth 12 feet
No seepage.  No caving.
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Redmond, WA
Penny Lane II & III
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This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
read together with that report for complete interpretation. This summary applies only to the location of this trench at the
time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
a simplfication of actual conditions encountered.

Logged by:  BCY

Approved by:  JHS 2/28/19

Project No.  180106E001
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Elev: 53 ft 
Fill

Loose, dry, dark brown, silty, fine to medium SAND, some gravel; scattered organics and
construction debris (SM).

Alluvium

Loose, slightly moist, tan, fine to medium SAND, trace to some gravel, trace silt (SP-SW).

Loose to medium dense, slightly moist, tan, fine to coarse SAND, trace to some gravel, trace silt
(SP-SW).

Medium dense, slightly moist to moist, tan, medium to coarse sandy, GRAVEL, trace silt; scattered
cobbles (>6 inches) (GW).

Medium dense, moist, tan, medium to coarse sandy, GRAVEL, trace silt; scattered cobbles (4 to 6
inches); scattered rootlets (GW).

As above; sand content coarsening (GW).

Medium dense to dense, moist, tannish brown, GRAVEL, some medium to coarse sand, trace silt,
trace cobbles; minor scattered organics (GW).

Bottom of exploration pit at depth 12.5 feet
No seepage.  Minor caving at 6 and 11 feet.
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Redmond, WA
Penny Lane II & III
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This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
read together with that report for complete interpretation. This summary applies only to the location of this trench at the
time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
a simplfication of actual conditions encountered.

Logged by:  BCY

Approved by:  JHS 2/28/19

Project No.  180106E001
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Elev: 54 ft 
Alluvium

Medium dense, dry, tannish brown, silty, fine SAND, some gravel; scattered organics (rootlets)
(SM).

Medium dense, dry, tan, gravelly, fine to medium SAND, trace silt; scattered organics (rootlets)
(SP).

Medium dense, dry, tan, medium to coarse sandy, GRAVEL, trace silt; scattered organics (rootlets)
(GW).

As above; cobbles (up to 6 inches) (GW).

As above; cobbles (up to 4.5 inches) (GW).

Bottom of exploration pit at depth 10.5 feet
No seepage.  Minor caving at 4 feet, moderate caving at 9 feet.
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Redmond, WA
Penny Lane II & III
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This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
read together with that report for complete interpretation. This summary applies only to the location of this trench at the
time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
a simplfication of actual conditions encountered.

Logged by:  BCY

Approved by:  JHS 2/28/19
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Elev: 54 ft 
Fill

Loose, moist, gray, GRAVEL (~3/8 inch) (GP).
Topsoil / Fill

Loose, dry, reddish brown, silty, fine SAND, trace to some gravel; scattered organics (rootlets) (SM).

Alluvium
Loose to medium dense, slightly moist, tannish brown, medium sandy, GRAVEL, trace silt;
scattered cobbles (GW).

Medium dense to dense, moist, gray, medium to coarse very sandy, GRAVEL, some cobbles (up to
6 inches), trace silt (GW).

Dense to medium dense, moist, gray, medium to coarse sandy, GRAVEL, some cobbles (up to 7
inches), trace silt (GW).

Dense, moist, gray to tan, medium to coarse sandy, GRAVEL, trace cobbles (up to 5 inches), trace
silt; discontinuous silt interbed (5 inches thick) at 11 feet, transitions back to sandy gravel (GW).

Bottom of exploration pit at depth 12 feet
No seepage.  Caving 5 to 12 feet.
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Redmond, WA
Penny Lane II & III

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
read together with that report for complete interpretation. This summary applies only to the location of this trench at the
time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
a simplfication of actual conditions encountered.

Logged by:  BCY
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Topsoil - 6 inches
Fill

Moist, brown to reddish brown, fine to medium SAND, some silt, some gravel;
occasional organics (SP-SM).

Alluvium
Moist, light brown to light brownish gray, fine to medium SAND, some gravel,
trace silt; massive (SP).

Moist, light brown, fine SAND, trace gravel, trace silt' massive (SP).

Moist, brown and gray, gravelly, fine to coarse SAND, trace silt; massive (SP).

Cobbles in drill cuttings, erratic drill action observed at 13 feet.

Moist, brown and brownish gray, gravelly, fine to medium SAND, trace silt;
broken rock in sampler (SP).

Very gravelly drilling observed at 17 feet.

Very moist, brownish gray, gravelly, fine to medium SAND, trace silt; sampler
tip is wet; broken rock in sampler (SP).

Pre-Fraser Fine Grained Sediments
"Sticky" drilling observed at 23 feet.

Very moist, gray to dark gray, SILT, trace sand, trace gravel; trace gravel
present as dropstones; minor mica flakes (ML).

Very hard drilling at 27 feet.

Very moist, gray to dark gray, SILT, trace gravel; trace gravel present as
dropstones (ML).
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Topsoil - 6 inches
Fill

Moist, light to dark brown, fine to medium SAND, some gravel, some silt;
broken rock in sampler; occasional organics (SP-SM).
Very cobbly drilling observed 3 to 4 feet; plastic in drill cuttings.
Driller repositioned.
As above.

Very cobbly drilling observed 5 to 7.5 feet.
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Topsoil - 4 inches
Alluvium

Moist, light brown to dark brown, fine to medium SAND, some silt, some gravel,
ranging to silty, SAND; occasional organics (SP-SM/SM).

Moist, light brown, gravelly, fine to medium SAND, some silt; large rock in
sampler tip, pushing rock; low recovery (SP-SM).
Very rough drilling observed 5 to 7.5 feet; large gravel and cobbles present in
drill cuttings.
As above, sample may not be representative; large rock in sampler tip, pushing
rock, low recovery.
Very cobbly drilling observed 7.5 to 11 feet.

Moist, light brown, gravelly, fine to medium SAND, trace silt (SP).

Driller used rock spike to break up cobbles.
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Grass Turf / Topsoil - 4 inches
Fill

Very moist, gray to dark brown, very silty, fine SAND, trace gravel, trace
organics (SM).

Broken rock in sampler, sample not representative.

Cobbly drilling observed at 6 feet; driller noted pounding on rock, pushing rock,
low recovery.
Moist, light brownish gray, sandy, SILT, trace gravel, ranges to silty, SAND;
broken rock in sampler; contains pockets of dark brown, silty, sand (SM-ML).
Driller used rock spike to break up cobbles, driller could not advance drill.
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Water Quality Results 
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�ĵUaV̂U�� RVv�̂alVZa�]p�yV�Wak��
jf_�

�



�������� ��	�
�	�����
�
��� ��
������ 
��
����������� � � � ��� ����� ����� � � 	� 	�� ����� ������ �� �� ��� 	� � � ��
��
 �������� 
��
��
�������� � � � ��� ����� ��� � � �� ��� ����� ���� �	 ��� � � � � ��
��	 �������� 
��
��	�������� ������ ������ ��	��� ��� ��
� ����� � � �� ��� ����� ���� �	 ��� � � � � ��
��� �������� 
��
����������� � � � ��� ��
� ����� � � �� ��� ���

 ���� �� ��� ��� �� � � ��
��� �������� 
��
����������� ������ ������ ��	��� ��� ����� ����� � � �� �
 ����	 ���� �� �	� ��� �� � � ��
��� ��
������ 
��
���������
� ������ ������ ��	��� ��� ����� ����� � � ��� ��� ���	� ���
 �	 ��� ��� ��� � ��� ����
��� ��
������ 
��
���������
� ������ ������ ��	��� ��� ����� ����� � � ��� ��� ����� ���� �
 �� � � � � ��
��� �������� 
��
����������� � � � ��� ����� ����� � � �
� ��� ����� ���
 ���� ��� ��� �
� � � ��
��
 �������� 
��
��
�������� � � � ��� ����� ����� � � �� ��� ���
� ��
� �
 �	� ��� �� � � ��
��	 �������� 
��
��	�������� ������ ������ ��		�� ��� ����� ����� � � �	� 	�� ����� ���� ���� �
� � � � � ��
��� �������� 
��
����������� � � � ��� ����� ����� � � �� ��
 ����� ���� ��� �� � � � � ��
��� �������� 
��
����������� ������ ������ ��	��� ��� ����� ����� � � �� �� ���
� ��	��� ��� ��� � � � � ��
��� �������� 
��
����������� ������ ������ ��	��� ��� ����� ����� � � ��� �
 ����� ��
� ��� ��� � � � � ��
��	 �������� 
��
��	�������� � � � ��� ���� ����� � � ��� 	�� ���
� ��	� �� ��� � � � � ��
��� �������� 
��
����������� � � � ��� ����� ����� � � �� 	�� ���
� ��
� ��	 �
 � � � � ��
��� �������� 
��
����������� � � � ��� ����� ����� � � �� ��� ���	� �������� ��� �� ��� �� � � ��
�
� �������� 
��
�
��������� � � � ��� ����� ���� � � �� ��� ����� ��
� �	 �
� ��� �� � � ��
�

 �������� 
��
�

�������� � � � ��� ����� ���� � � ��� ��� ����� ���� ��� �
� ��� ��� ��� ��� ����
�

 �������� 
��
�

��������� � � � ��� ����� ���� � � ��� ��� ����� ���� ��� ��� ��� ��� ��� ��� ����
�
� �������� 
��
�
��������� � � � ��� ����� ��
� � � ��� ��� ���
� ���� �	 ��� � � � ��
�		 �������� 
��
�		�������� � � � ��� ��

 ���
 ��� 	���� �	 ��� ���
� 	�� �� ��� ��
 �	 � � ��
��� �������� 
��
����������� � � � ��� ����� ���� � � �� ��
 ���
� ���� �
 ��� ��� �� � � ��
��� �������� 
��
����������� ������ ������ ��	��� ��� ����� ����� � � �� ��� ����
 ��	���� ��� ��� � � � � ��

�� �������� 
��

���������� � � � ��� ����� ����� ����� 	���� ��� ��� ����� ���� �� ��� ��� ��� � � ��

�� �������� 
��

���������� � � � ��� ����� ���� ����� ��� �� ��� ����	 ������ �� ��� ��� �� � � ��

�� ��
������ 
��

��������
� � � � ��� ����� ����� ��� ��� �� ��� ����� ���� �� �
 ��� �� � � ��


� ��
������ 
��


�������
� � � � ��� ����� ����� � � �� ��� ����� ���� ��� �� � � ��� ��� ����

	� ��
������ 
��

	�������
� � � � ��� ����� ����� ��� ��� 	� �� ������ ���� �� ��� ��� 	� � � ��

�	 �������� 
��

�	�������� � � � ��� ����� ����� � � �� 	�� ���
� ��
� ��� ��� ��� �� � � ��

�� �������� 
��

���������� � � � ��� ����� ����� � � �� ��� ���
� ���� �� 
� ��� �� � � ��

�
 �������� 
��

�
�������� � � � ��� ����� ���� � � �� �� ���
� ���� �� ��� ��� �� � � ��� !�"#�$% ��
������ �� !"#�$%������
� � � � ��� ����� ����� � � � � � � � � � � � � ��� !�"#�$% �������� �� !"#�$%�������� � � � ��� ����� ����� � � � � � � � � � � � � ��� !�"#�$% �������� �� !"#�$%�������� � � � ��� ����� ����� � � � � � � � � � � � � ��� !�"#�$% �������� �� !"#�$%�������� � � � ��� ����� ����� � � � � � � � � � � � � ��� !�"#�$% �������� �� !"#�$%�������� � � � ��� ����� ����� � � � � � � � � � � � � ��� !�"#�$% �������� �� !"#�$%�������� � � � ��� ����� ����� � � � � � � � � � � � � �& '#(�"#�$%�� �������� &"�������� ������ ������ ��	��� ��� ����� ����� ����� 	���� ��� ��� ������ ��	� ��� �
�� ��� ��� � � �� � � � ��� ���� ���
 ���
 � ��� 	�� �� ��� ��� � � �� � � � � ��� � � � ��� 	�� �� ��� ��� � � �)**+,-./0.1234 510,346 "7#('(��'89#:�';<''(8�=<�''$ $>�?'@'#�A=?B� C7:�D'�89�'(�7��$7:��@� #�E#'F&� F7#7$��&7�D $>��$ :8 ����G'�H �8:�8 ;�( > :8�7H�:G'�D7$ :7� $>�I'##� ('$: H <�: 7$�8G7I$� $���E#'���G�@'�E''$�7D ::'(�JKL J$@ �7$D'$:�#�K�7:'<: 7$�L>'$<� 
��M$#��:G'�(':'<:'(��$�#�:'8���'�# 8:'(�H7��NMF8O�=NMF8O���$(�FJF8�����P'H'��:7�:G'�#�E7��:7����'!7�:8�H7����<7D!#':'�# 8:�7H��$�#�:'8��$(�(':'<: 7$�# D :8�QFR� Q�(�7<��E7$�R('$: H <�: 7$�=<�$ 	���':��<G#7�7':G'$'�AFL=�C7���������	B� 8��#87�%$7I$��8��':��<G#7�7':G�#'$'��$(�K'�<G#7�7':G'$'�AKFJB��� J8: D�:'(�@�#9'O�G >G�E �8��F? ��; D9D�F7$:� $D'$:�?'@'#D>�? � ## >��D8�!'��# :'� ����#�!G78�:'��$(�L�KL���'���$�#�S'(�E��JKL��':G7(��	�D? � ## # :'� ����7:�#�F7# H7�D8��$�#�S'(�E��=������"���&'<�#�F7# H7�D8��$(�J��<7# ��$�#�S'(�E��=�������F�#<9#�: 7$��KC �78:�K�7E�E#��C9DE'� ����$ :8���'�F&������D?�C C :�7>'$ ������79$(I�:'��8�D!#'�
��
�

���������� 8���H '#(�(9!# <�:'�H�7D�I'##��
�

C
�KQ C7�:GI'8:��7:�#�K':�7#'9D�Q�(�7<��E7$8 ����& '#(�"#�$%�I�8�<7##'<:'(�E��!9D! $>�#�E�!�'!��'(��R� $:7�8�D!#'�E7::#'8�98 $>�$'I�:9E $>�KKFK KG��D�<'9: <�#8��$(�K'�87$�#�F��'�K�7(9<:8 ������79$(I�:'��T9�# :��F� :'� ��AF� :'� �B�98'(�E��:G'�
�8G $>:7$�=:�:'��'!��:D'$:�7H�J<7#7>����'�E�8'(�7$�FG�!:'����
�����
�8G $>:7$�L(D $ 8:��: @'�F7('�A
LFB�=R��KLQ ='#'<: @'�R7$��7$ :7� $>�K7#�<�<# <�L�7D�: <�Q�(�7<��E7$8 ������; D9D�F7$:�D $�$:�?'@'#8�A�F?8B�98'(�E��:G'�
�8G $>:7$�=:�:'��'!��:D'$:�7H�Q'�#:G���'�E�8'(�7$�FG�!:'���	������
LF��$(�JKLU8�VC�: 7$�#�K� D������ $% $>�
�:'��P'>9#�: 7$8OV�(�:'(� �=NMF ='D �N7#�: #'�M�>�$ <�F7D!79$(8 �
���$ :'(�=:�:'8�J$@ �7$D'$:�#�K�7:'<: 7$�L>'$<�U8�AJKLB��� $% $>�
�:'��Q'�#:G�L(@ 87���H7��K&ML��$(�K&M=�� L$�#�:'�$7:�(':'<:'(��E7@'�:G'��'!7�: $>�# D :�8G7I$ �	���7('#��7; <8�F7$:�7#�L<:�A��FLB��':G7(�"�@�#9'�H7��
�8G $>:7$�NMF N7#�: #'�M�>�$ <�F7D!79$(8W>�? � <�7>��D8�!'��# :'�

XY+,,2.2Z�[,-,\ �'!��:D'$:�7H�J<7#7>��F� :'� ���

]10/\�̂1\._1+̀3
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Z
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*2067.+2+5,7585a ;604<��T�OL067.+2+5,7585

bB/4�GK�U>@�J�a /�;
cCDE<H

*+,-.�F?.10A5

=.?+20A5 /7.+20A5
*LF *+,-.�@.d-.080,K�;3CDE� /-/BH<

�



pH (std. units) Arsenic (µg/L) Iron (µg/L)1 Manganese (µg/L)

6.5‐8.5 5 300 50

‐‐ 10 300 50

Well5 Date

MW008 2/5/2018 6.49 ‐‐‐ ‐‐‐ 67

MW009 2/2/2018 6.3 ‐‐‐ 700 ‐‐‐

1/31/2018 6.38 ‐‐‐ ‐‐‐ 74

7/30/2018 6.24 ‐‐‐ ‐‐‐ ‐‐‐

1/31/2018 6.48 ‐‐‐ ‐‐‐ ‐‐‐

8/7/2018 6.45 ‐‐‐ ‐‐‐ ‐‐‐

2/2/2018 ‐‐‐ 190 63,000 1,500

8/7/2018 ‐‐‐ 6.9 2,000 69

2/2/2018 6.41 ‐‐‐ 710 77

8/7/2018 6.47 ‐‐‐ ‐‐‐ ‐‐‐

2/6/2018 6.4 12 21,000 2,400

8/6/2018 6.41 11 12,000 1,300

1/16/2007 5.55 ‐‐‐ ‐‐‐ ‐‐‐

7/29/2009 ‐‐‐ 7.3 550 600

2/5/2008 6.4 ‐‐‐ ‐‐‐ ‐‐‐

7/15/2008 6.1 ‐‐‐ ‐‐‐ ‐‐‐

Notes:             1

2

3

4

5

Data in table compiled from Golder reports (2018a and 2018b).

MW052 was sampled seven times between 9/1997 and 7/2009 only, and is not included with semi‐annual sampling. 

Water Quality Exceedances

‐‐ = No established regulatory criterion for analyte.

MW011

MW012

MW013

MW014

µg/L = micrograms per liter

Ecology Criterion3

DOH Criterion4

MW010

CFU/100ml = colony forming units per 100 milliliters

Water quality criteria used by the Washington State Department of Ecology are based on Chapter 173‐200 of the Washington 

Administrative code (WAC)

Maximum contaminant levels (MCLs) used by the Washington State Department of Health (DOH) are based on Chapter 246‐290 

WAC.

Monitoring wells have been given unique reference numbers by City of Redmond. Well locations are shown on Figure 3.

‐‐‐ = Analyte not tested or test result did not exceed water quality criteria.

MW052
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� � N>=@:6< � � � ��fBI�G>99b;D]O7d>C � � G>99�f>8@TĴ@_ �� � R@C\R@CN>=@:6< � � � ��N6OC=>�UY�W�G>99�UFN6OC=>N@;@OA �,����
 � HA;D> �g
����
�� � GFM? �0
���$���������� M<@>C@:>NO889K:<DNKA@>7 �*,bK8> �h�	
�����
���+
��� 5;8;=:@KD̂87_ �i�� � b6c<AT:8 ��� � M<@>C@:>NO889K:<D]O7d>C �*,IJJ>=@:e>f;@> ���������� � bC>;@>Q �.
� � F;<D> ���& � � ��M<;=@:e>f;@> � � S>@>C>Q �.
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� #$%&�'()&�*�+,-.�/(0&1�2340&%4�*�+,-.�/(0&1�56(7,03�*�8$9-7$(.4:;&<$104��=>?�?@AB�C�D@AAEFGHI�JFK�LFMGN@FABFHC�=NGFOGFP�QJHBN�?@AB�C�=NGFOGFP�QJHBN�D@FHJRHS�TRRBSS�U@RJV�?BJVHW�C�XNGMJRI�Y@HGRB�C�=GSRVJGABNZD@[INGPWH�\F]@NAJHG@F_̂̀ab�cd�efceg̀hi�gebdjgkeb�hge�lgdm_nen�hb�h�ljoi_k�begm_ke�h̀n�nd�̀dc�_pliq�èndgbepèc��oq�cre�shbr_̀tcd̀�uchce�velhgcpèc�dw�xehicr=B[JNHABFH�@]�?BJVHWy�>]]GRB�@]�=NGFOGFP�QJHBN201&&0�z..1&44{�|}~�\SNJBV��@JK���L��|FK�]V@@N��EA�JHBNy�QT������ �(,7{�X>��>��}��||�>VIA[GJy�QT�����}���||��BFK�GF�EGNGBS�J�@EH�=>?�JFK�GHS�[N@PNJAS�H@�HWB�?BJVHW�D@FSEABN�TSSGSHJFRB�>]]GRB�D@AABFHS�@N��EBSHG@FS�NBPJNKGFP�HWGS�QB��SGHB����BFK�BAJGV�H@�LFMGN@FABFHJV�?BJVHW�T[[VGRJHG@F��BSHGFP�JFK��E[[@NH�@NRJVV�����}���|}�����@N�HBRWFGRJV�GSSEBS��GHW�HWGS��B�SGHB�SBFK�BAJGV�H@�=>?�\���BNMGRB�=BSO�@N�RJVV�~���|~��}~���



��������� ���	
����
����

�����
���
�����	
�����
���
����
���������������
	�

���	
����
����

�����
���
�����	
�����
���
����
���������������
	� ���

� ���	��������������� ������!���"#$% "#�&'() *+,-./012 3/2) #.'.,4 #156 %78#15 *+99)5.%'.) 3)4.:'-)9 ;-'9/.)01+,2 #'(29):,12+4)#'(�6<'=�6 8>5))?'-5)4@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� @�A�����!GM� !GM DM ���A���A H
@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� @�A�����NGM NGM DM ���@T��A H
@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� @�A�����NGM NGM DM ���@���A H
@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� U�������DI DI DM ��@�B�T� H
@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� @��������HNJ NGM DM ��AB��AA H
@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� U�T�������EDC� KGM DM �A@�A��B H
@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� U�T������VEKJ� KGM DM �A@�A��B H
@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� @��U�����DI DI DM �������� H
@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� @��������HNJ NGM DM ��T�T�AA H
@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� @��T�����HNJ NGM DM ���T��AA H
@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� @��A�����NGM NGM DM �@�UB��A H
@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� @�������THNJ NGM DM ����U�AA H
@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� @�������T�EDC� KGM DM UBA����B H
@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� @��@����T!GM� !GM DM ���@U�AA H
@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� @�������HNJ NGM DM ����U�AA H
@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� B������BHNJ NGM DM �A��T�AA H
@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� B������BDI DI DM �A��T��@ H
@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� ���T����ADI DI DM BA����TT H
@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� B��U����AHNJ NGM DM ���AB�AA H
@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� @�������A!GM� !GM DM �@�����B H
@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� B�T����@NGM NGM DM �A����AA H
@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� B������UHNJ NGM DM �@B���AA H
@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� T�A�����HNJ NGM DM ��@���AA H
@�AB�CDE FGH ��IJEDKLKJEF�MNJL�GO PNHQ I M
RR IS� �� T�A�����ID NGM DM ��@���AA H
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Wells 1R & 2R Combined
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+A[-0\2)1?]@̂ . A[-0\2)+@-.) <)_̂02+<-[̀) <)_̂02+â -[2(2\ >-b(. .̂Ec[2-.([-[2d)e)0 f[(2_ ,2-2)+<)/cg2([̀+d(.(2���H GZJUXUYUXR J$ ������ M��J ���������� hXURU��GZJUXURW$ZNLW J$ ������ M��J ���������& ��hXURUGZJUXURW$ZNLW J$ ������ M��J ��������!� hXURUYUXR J$ ������ M��J ���������� ��LiJ+GZJUX��W J$ ������ ������ M��J ���������I �Q�+��GZJUXUW$ZiJWLW J$ ������ H����� M��J ���������H �Q�Q�+$X�GZJUXUW$ZNLW J$ ������ �������� M��J ���������� GNXhUL+$W$XNGZJUX��W J$ ������ ������ M��J ���������& hWLjWLW J$ ������ ������ M��J ���������� �Q�+��GZJUXUW$ZNLW J$ ������ ������ M��J ���������� $X�GZJUXUW$ZiJWLW J$ ������ ������ M��J ���������� �Q�+��GZJUXUhWLjWLW J$ ������ H������ M��J ���������! GZJUXURW$ZNLW J$ ������ M��J ���������� hXURURW$ZNLW J$ ������ M��J ���������� GZJUXUW$ZNLW J$ ������ M��J ���������I RW$ZiJWLWGZJUX��Wk��GZJUXURW$ZNLWlJ$ ������ ������ M��J ���������H $XNL�V+�Q���GZJUXUW$ZiJWLW J$ ������ �������� M��J ���������� �Q�+��GZJUXUW$ZNLW J$ ������ M��J ���������& �Q�+��GZJUXU%XU%NLW J$ ������ M��J ��������I� G��V+�Q�+��GZJUXUW$ZiJWLW J$ ������ H������ M��J ��������I� �Q�+��GZJUXU%XU%WLW J$ ������ M��J ��������I! �Q�+��GZJUXU%XU%NLW J$ ������ ������ M��J ��������I� ��hXURURW$ZNLW J$ ������ M��J ��������I� G��V+�Q!+��GZJUXU%XU%WLW J$ ������ M��J ��������II $UJmWLW J$ ������ ��������� M��J ������+ ++++++++++++ +++X�#����+�+V+��+�
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Wells 1R & 2R Combined
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Wells 1R & 2R Combined
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Wells 1R & 2R Combined



�������� �		
����
��	�������������������
��	�����������������
����	������
������� !�����!"��# ��"$% �!

�		
����
��	�������������������
��	�����������������
����	������
������� !�����!"��# ��"$% �! ���

&'()*+,-./(*0(1,'/*2*3+40*56789:*2*;<0=>?0*3@A<;*+B+A<=C*D4AB>EF����#	*��	� ��!����GH�I*JK�I�� �LLH�I*J��� M�	��	N*�O#*P*Q����O����
��*JK�I�� �L��R��K�#� ��MO��S	�*T��K
 �UFP�JUQTMJ�F*FUJ$MV�JMJ$�$��	*%�O�� �UFPFUV%HW$W*�JUQTMJ�F*MJMHX������
��*H�#�	��O �����*�"�*	���	��*	�
���
��*$S
� %��	P$���	��O	*�*Y�O�����
* Z��
*
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Wells 1R & 2R Combined
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Wells 1R & 2R Combined
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Wells 1R & 2R Combined
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Wells 1R & 2R Combined
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Wells 1R & 2R Combined



 

 

 
 
 
 
 
 

APPENDIX C 
 

Water Level Data for City of Redmond 
Monitoring Wells 



Associated Earth Sciences, Inc.

Groundwater Hydrograph

MW008, MW009, MW010, MW011, MW012, MW013
City of Redmond Monitoring Wells

Figure C1

Project No. 180106E001

Date: 04/2019
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Associated Earth Sciences, Inc.

Groundwater Hydrograph

MW014, MW052, MW329, MW342, MW371
City of Redmond Monitoring Wells

Figure C2
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Well  GS Elev. (ft) Minimum GW Elev. (ft) Maximum GW Elev. (ft)

MW008 48.40

MW009 48.52 24.02 32.36

MW010 50.50 24.00 31.61

MW011 49.39 23.09 31.61

MW012 50.56 24.20 31.95

MW013 50.70 24.35 31.93

MW014 49.25 29.74 39.47

MW052 51.16 23.58 31.83

MW340 47.46 27.47 31.07

MW342 44.95 23.03 33.88

MW371 43.53 30.01 36.51

Period of record: June 2013 through August 2018

Minimum/Maximum elevations in MW009, MW013, MW014 and MW342 based on continuous or semi‐continuous data collection.

Minimum/Maximum elevations in MW010, MW011, MW012, MW052, MW340 and MW371 based on periodic water level measurements.

GS Elev. = Ground surface elevation

GW = Groundwater

ft = feet. 

Vertical datum per City of Redmond: NAVD88

Water level/elevation data provided by City of Redmond

Well ID Date DTW (ft bTOC) GW Elevation

MW008 1/30/2019 20.38 27.61

MW009 1/30/2019 20.51 27.60

MW010 1/30/2019 21.67 28.15

MW011 1/30/2019 21.43 27.76

MW012 1/30/2019 21.57 28.65

MW013 1/30/2019 22.81 27.59

MW014 1/30/2019 11.91 36.68

MW052 1/30/2019 22.47 28.04

MW340 1/30/2019 19.88 27.5

MW342 1/30/2019 15.45 29.23
MW371 1/30/2019 9.77 33.51

DTW (ft bTOC) = depth to water, feet below top of casing
Water level/elevaton data provided by City of Redmond
GW = groundwater

Table C1
Minimum and Maximum Groundwater Elevations

Table C2
Winter 2019 Groundwater Elevations



 

 

 
 
 
 
 
 

APPENDIX D 
 

Off-Site Properties Environmental Data 



KING COUNTY

SITE ID: Overlake Cleaners Cleanup Site ID:  954 FS ID:  6427

Alternate Name(s):  Overlake Cleaners

LOCATION:  WRIA:  8 Lat/Long:  47.673 -122.114 View Vicinity Map

Address:  16940 NE 79TH ST                        Township Range Section Legislative District:  48

REDMOND                  98052     25N 5E 12 Congressional District:  1

STATUS:  Cleanup Started Rank:  1 View Site Web Page View Site Documents

Responsible Unit:  Northwest Site Manager:  Northwest Region Statute:  MTCA

Is Brownfield?  Has Environmental Covenant?  Is PSI Site?  

NFA Received?  NFA Date:  NFA Reason:  

cuID Cleanup Unit Name Unit Type Process Type Unit Status Size (Acres) ERTS ID

1614  Overlake Cleaners Upland Independent Action Cleanup Started 425226

ASSOCIATED CLEANUP UNIT(s)  

Applies to: Related ID 
(Unit-LUST-VCP)

Activity Display Name Status Start Date End Date Legal Mechanism Performed By Project Manager

CleanupSite Initial Investigation / Federal Preliminary 
Assessment

Completed 9/27/1996 9/27/1996 Ecology O'Brien, Maura

CleanupSite Early Notice Letter(s) Completed 10/25/1996 10/25/1996 O'Brien, Maura

CleanupSite Site Hazard Assessment/Federal Site Inspection Completed 12/11/1996 1/16/1997 Ecology O'Brien, Maura

CleanupSite Hazardous Sites Listing/NPL Completed 2/18/1997 2/18/1997 O'Brien, Maura

Upland Independent Report Review - Paid Canceled 6/1/1998 11/4/1999 Ecology O'Brien, Maura

SITE ACTIVITIES: 

 
Contaminant:

Ground 
Water

Surface 
Water

Soil Sediment Air Bedrock

Halogenated Organics C C 

Metals Priority Pollutants S 

Media:AFFECTED MEDIA & CONTAMINANTS: 

Key:
B - Below Cleanup Level          
C - Confirmed Above Cleanup Level
S - Suspected

  
R - Remediated 
RA - Remediated-Above
RB - Remediated-Below

 Toxics Cleanup Program Integrated Site Information System Page 1 of 2

Cleanup Site Details 4/3/2018



CleanupSiteDetails2014

 Toxics Cleanup Program Integrated Site Information System Page 2 of 2

Cleanup Site Details 4/3/2018























































































































































































































 

 

 
 
 
 
 
 

APPENDIX E 
 

Spill Prevention and Response Plan 



 

Spill Prevention and Response Plan 
Project: Penny Lane II & III                                                                   
Location:  7960-7990 170th Avenue NE, Redmond, Washington  
 

Types of Hazardous Substances Used: (to be completed prior to start of construction) 
 

Spill Prevention 

The following are general requirements for any hazardous substances stored or used at this facility. 

General Requirements 

• Ensure all hazardous substances are properly labeled. 
• Store, dispense, and/or use hazardous substances in a way that prevents releases. 
• Provide secondary containment when storing hazardous substances in bulk quantities (~55 g). 
• Maintain good housekeeping practices for all chemical materials at the facility. 
• Routine/Daily checks in the hazardous substance storage area to be performed by a future person onsite to be named at the 

commencement of work. 
• Monthly inspections of the hazardous substance storage area, secondary containment, and annular space (interior cavity of 

double wall tank) on any Above-ground Storage Tanks (AST) or Underground Storage Tanks (UST) need to be logged in this 
plan. 

• In general, most substances stored onsite will be minimal in size, such as 5-gallon gasoline cans. Large volume spills are not 
anticipated involving the work on this site. 

Spill Containment 

• The general spill response procedure at this facility is to stop the source of the spill, contain any spilled material, and clean up 
the spill in a timely manner to prevent accidental injury or other damage. 

• Small spills will be contained by site personnel if they are able to do so without risking injury. Spill kits are located at the 
following location: ______________________        (to be completed prior to start of construction) 

• Contents of Spill Kit: 
UN approved 20-gallon pack with screw-top lid. 
(15) x 19" Absorbent Pads,  
(3) 3" x 12' Sorbent Socks,  
(2) 18 x 18" Pillows,  
(1) Pair Nitrile Gloves, Emergency Handbook, Goggles and  
(3) Disposal Bags 

• Remove all contaminated soil as required at spill location. 

Emergency Procedures 

• Immediately call 911 in the event of injury, fire or potential fire, or spill of a hazardous substance that gives rise to an 
emergency situation. 

• If a spill has occurred, contact the following persons immediately: (to be completed prior to start of construction) 

 _______________________________________  (Primary)     (___) ____ - _____ 

 _______________________________________  (Secondary)     (___) ____ - _____ 

 _______________________________________  (After Hours Emergency Contact)   (___) ____ - _____ 

 

  



In the event of a large spill, a properly trained employee should: 
 

• Assess the area for any immediate dangers to health or safety (e.g. a wrecked car on fire). If any dangers are 
present, move away from the area, call 911. 

• Notify the primary and/or secondary contact from the list above and then continue your spill response. The 
primary contact should assess additional notification requirements (i.e. notify City of Redmond, Ecology, etc. See 
Spill Reporting below). 

• Retrieve the spill kit from the closest location. 

• Assess the size of the leak and any immediate threat of the spill reaching the floor/storm drains or permeable 
surfaces in the area. If there is an immediate threat and there are no safety concerns, then attempt to block the 
spill from coming in contact with the floor/storm drain or permeable surface. If no drain covers are available, then 
try to use absorbent (cat litter) and/or sock booms or rags to stop the spill from getting into the drains or to any 
permeable surfaces. 

• If the spill can be contained with absorbent booms, deploy them around the spill. Use the booms to direct the spill 
away from any immediate hazards (e.g. a wrecked car). 

• If there is no immediate threat to the floor/storm drains or permeable surfaces, or after controlling the spill, try to 
plug or stop the leak, if possible. If applicable, put on protective gear (gloves, goggles, protective clothing, etc.) 
and plug the leak. 

• Once the spill has been contained and any immediate threat to storm drains or permeable surfaces has been 
minimized, contact the spill cleanup contractor and dispatch them to clean up the spill or commence spill cleanup 
procedures. 

Spill cleanup for large spills should be handled by the Spill Cleanup Contractor. 

Company Name: ___________________________    Phone:  ____________________ 

(to be completed prior to start of construction) 

  



Spill Reporting 

If a hazardous substance spill exceeds 25 gallons or if any amount has been released to soil, surface water, or storm drains, notify the 
following agencies: 

Washington State Department of Ecology       (360) 407-6300 

Washington Emergency Management Division      (800) 258-5990 

National Response Center (NRC)       (800) 424-8802 
 
Plan Management 
The primary contact or designee shall administer this plan and will be responsible for updating and including any required 
documentation. 
 
Training 
All personnel who may respond to any spill, need to be trained on the contents and procedures in this plan. Trained personnel will 
add their names and dates of training to the Training Log. Only persons trained on this plan shall respond to a spill. If you are not 
trained and witness a spill, call or notify the primary and secondary contacts listed on Page 2 of this plan. 
 
Spill Tracking 
Any spills must be entered into the Spill Log. If a large catastrophic spill occurs, attach additional pages to describe the event. Include 
known or possible causes, areas affected, and effectiveness of the cleanup. Include a review of the cleanup contractor and their 
procedures. For small spills, it is sufficient to fill out the Spill Log, and to take measures to prevent a repeat occurrence. 
 
Facility Inspections 
Routine inspections will be conducted daily during regular business hours. Daily inspections will include, at a minimum, a visual 
inspection of the hazardous substances containers and the area immediately adjacent to it for signs of a spill or leak. These 
inspections do not need to be logged unless a spill or leak is detected. Ideally, these inspections will be conducted by a manager or by 
regular employees. 
 
Full site inspections will be conducted monthly by the primary contact or designee and, at a minimum, will include those items on the 
inspection form. If any item on the inspection form is found unacceptable, the inspection form will be attached to this plan. If all 
items are deemed acceptable; it is sufficient for the inspector to log only the inspection and the results in the Inspection Log. 
  



Penny Lane II 
Spill Prevention Inspection Log 

 
A = Acceptable  U = Unacceptable     If any items are unacceptable, attach Inspection Form with details. 

Inspection 
Month 

Year Inspector  
Initials 

Lids and 
Labels? 

Evidence 
Of Spills? 

Alarms or 
Sensor? 

New Product? Spill Kit 
Complete? 

Storm 
Drains? 

Items 
Fixed?  

          
January          
February          
March          
April          
May          
June          
July          
August          
September          
October          
November          
December          
          
January          
February          
March          
April          
May          
June          
July          
August          
September          
October          
November          
December          
          
January          
February          
March          
April          
May          
June          
July          
August          
September          
October          
November          
December          

 

  



Inspection Form 
Acceptable Unacceptable  

    Lids and Labels? 

     Have all lids and caps been returned to their proper place? 

     Do all the containers still have labels? 

    Evidence of Spills? 

Is there any indication that a spill might have occurred? If so, was the spill properly 
cleaned up? Was there any spill kit materials used? Was the Spill Log filled out for 
that incident? Any housekeeping issues? 

    For Tanks with alarm systems only Any Alarms or Sensor issues? 

Have there been any alarm conditions in the past month? If alarms have occurred, 
has the monitoring system been serviced by the manufacturer or an authorized 
service company? Is the system up and working at this time? Is the sensor working? 
Did you conduct a test of the alarm and the sensor? When was the last time the 
sensor was serviced? 

    New Hazardous Substances? 

Have any new chemical products been purchased? Do you have the MSDS for new 
products? Have you assessed how to store and handle this new product safely? Have 
you added the new hazardous substance to the inventory sheet in this plan? Is the 
container properly labeled? 

    Spill Kit Complete? 

Have any items been used from the spill kit? If items are missing, is there an 
associated entry in the Spill Log? Are there any items missing that are currently on 
order? Is the spill kit stored where it is supposed to be stored? Is there a sufficient 
supply of daily cleanup materials? 

    Storm Drains? 

Is there a buildup of sediment in the drain traps? Is there any evidence of drain 
clogging? Are the drain filters still intact? Any need replacing? Have they been 
replaced? 

    Items Fixed? 

     Have all deficiencies previously noted been fixed or made acceptable?  

 
List any issues, deficiencies, or failures in detail:  

 ___________________________________________________________________________________________________________________________  

 ___________________________________________________________________________________________________________________________  

 ___________________________________________________________________________________________________________________________  

 ___________________________________________________________________________________________________________________________  

  



 

Hazardous Substance Inventory 
Major Groups Only 

Hazardous Substance Manufacturer Quantity/Unit of Issue 
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